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(54) CLEANING SHEET AND METHOD FOR CLEANING SUBSTRATE TREATMENT DEVICE BY 
USING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a cleaning sheet of, and a method using the same for, a 
substrate treating device vulnerable to a foreign matter, such as a manufacturing apparatus, an 
inspecting unit or the like of, for example, a semiconductor, a flat-panel display, a printed board. 
SOLUTION: The cleaning sheet is comprised of a cleaning layer of a gel content of 90% or more 
and/or without substantially containing any low molecular weight substance, and of a volatile 
gas of 500 ppm or less at 100° C, and which cleaning layer is installed at least on one side of a 
supporting body. Then, a conventional adhesive layer is installed on the other side of the 
supporting body on the other hand the cleaning layer installed on one side. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention about the cleaning method of the sheet which cleans 
various kinds of substrate processing devices, and the substrate processing device using this, 
For example, it is related with the cleaning sheet and cleaning method of substrate processing 
devices which dislike a foreign matter, such as manufacturing installations, test equipment, etc., 
such as a semiconductor, a flat-panel display, and a printed circuit board. 
[0002] 

[Description of the Prior Art]A various base processing unit is conveyed contacting each 
conveyance system and a substrate physically. When the foreign matter had adhered to the 
substrate or the conveyance system at that time, one following substrate after another will be 
polluted, the device needed to be stopped periodically, and washing processing needed to be 
carried out. For this reason, there was a problem that an operating ratio fall and a great labor 
were needed. The method (JP,10-154686,A) of carrying out cleaning removal of the adhering 
foreign matter in a substrate processing device by conveying the substrate which adhered the 
adhesive substance, in order to solve these problems, The method (JP,1 1-87458,A) of removing 
the foreign matter adhering to a substrate rear is proposed by conveying a tabular member. 
[0003] 

[Problem(s) to be Solved by the Invention]The method of carrying out cleaning removal of the 
adhering foreign matter in a substrate processing device is an effective method of conquering 
the above-mentioned technical problem by conveying the substrate which adhered the adhesive 
substance. However, in the case where it is in the case where the inside of a conveying machine 

is in the heated state which is about 100 ** in this method, or a high vacuum (10~ 7 Torr) state 
etc., Since a lot of volatile gas (degasifying is called below) was emitted from slime, the inside of 
a device was made to pollute, or the degree of vacuum was reduced, and it was not necessarily a 
simple method. In a substrate processing device, especially, for example A plasma etching device, 
A sputter etching device, a reactive ion etching system, a CVD (Chemical MechanicalDeposition) 
device, etc., When the inside of a device processed under high vacuum conditions in many cases, 
therefore cleaned with these devices, there was a problem of reducing a degree of vacuum. 
There was a problem that it was inferior to important dust-removing nature although the method 
of removing a foreign matter by conveying a tabular member does not produce the problem of 
the device contamination at the time of conveyance. An object of this invention is to provide the 
cleaning sheet and cleaning method which can remove the foreign matter which has adhered in a 
device simple and certainly without worsening the environment, such as contamination in the 
substrate processing device by degasifying, and a fall of a degree of vacuum, in the light of such 
a situation at the time of conveyance. 
[0004] 

[Means for Solving the Problem]By conveying conveyance members, such as a substrate which 
provided a cleaning sheet or a cleaning sheet which has a cleaning layer as a result of inquiring 
wholeheartedly, in order that this invention persons may attain the above-mentioned purpose, 
Hitting carrying out cleaning removal of the adhering foreign matter in a substrate processing 
device, and producing as degasifying under heating and a vacuum, A solvent component which is 
an aliphatic component, an aromatic component, and a polluting component which are contained 
in a binder which constitutes a cleaning layer, Since many low molecular weight bodies of the 
shape of oligomer resulting from pressure-sensitive adhesive polymer which is phthalic acid-ized 
film ester etc. and is especially a main agent component, for example, acrylic polymer etc., are 
contained, It studied that these low molecular weight bodies became volatile gas, and had 
occurred under a heating condition and a vacuum condition. 

[0005]Based on this investigation, this invention persons continue examination further and make 
a gel fraction of a cleaning layer not less than 90% by constructing a bridge in a low molecular 
weight body contained in a cleaning layer, And it finds out that a foreign matter can be removed 
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further simple and certainly, without producing said problem by designing so that the amount of 
volatile gas of a cleaning sheet may become below 500 ppm (it is also called mug/g) under 100 
**, and is ****** for completing this invention. As [ this invention persons continue examination 
separately based on the above-mentioned investigation, and / the low molecular weight body 
itself ] it is not substantially contained in a cleaning layer, And ****** which can remove a 
foreign matter simple and certainly further without producing said problem by designing so that 
the amount of volatile gas of a cleaning sheet may be set to 500 ppm or less under 100 ** is 
found out, and it is ****** for completing this invention. 

[0006]Namely, the first this invention is [ a cleaning layer (it contains as a gestalt of a cleaning 
sheet simple substance, a lamination layer sheet, or a lamination layer sheet with a base material 
hereafter) ] not less than 90% in a gel fraction, And a cleaning sheet whose amount of volatile 
gas is 500 ppm or less under 100 ** (claim 1), Are a cleaning sheet in which it comes to provide 
a cleaning layer at least in one side of a base material, and a gel fraction of this cleaning layer at 
not less than 90%. And a cleaning sheet currently designed so that the amount of volatile gas 
may be set to 500 ppm or less under 100 ** (claim 2), it is a cleaning sheet in which a cleaning 
layer is provided in one side of a base material, and it is alike on the other hand, and comes to 
provide the usual adhesive layer, and a gel fraction of this cleaning layer at not less than 90%. 
And a cleaning sheet currently designed so that the amount of volatile gas may be set to 500 
ppm or less under 100 ** (claim 3), As for this pressure-sensitive adhesive polymer, a cleaning 
layer starts at least a cleaning sheet (claim 4) etc. over which the bridge is constructed with a 
polyfunctional compound including pressure-sensitive adhesive polymer and a polyfunctional 
compound. 

[0007]the second this invention — a cleaning layer (a following and cleaning sheet simple 
substance.) as the gestalt of a lamination layer sheet or a lamination layer sheet with a base 
material — containing. A cleaning sheet whose amount of volatile gas a low molecular weight 
body is not contained substantially, and is 500 ppm or less under 100 ** (claim 5), It is a cleaning 
sheet in which it comes to provide a cleaning layer at least in one side of a base material, A 
cleaning sheet whose amount of volatile gas a low molecular weight body is not substantially 
contained in this cleaning layer, and is 500 ppm or less under 100 ** (claim 6), it being a cleaning 
sheet in which a cleaning layer is provided in one side of a base material, and it is alike on the 
other hand, and comes to provide the usual adhesive layer, and, A cleaning sheet whose amount 
of volatile gas a low molecular weight body is not substantially contained in this cleaning layer, 
and is 500 ppm or less under 100 ** (claim 7), a claim, wherein a cleaning layer contains 
pressure-sensitive adhesive polymer as the main ingredients and a low molecular weight body is 
not substantially contained in this pressure-sensitive adhesive polymer — to a cleaning sheet 
(claim 8) of a statement, and pressure-sensitive adhesive polymer five to 7 either. The cleaning 
sheet according to claim 8, wherein a with a molecular weight of 5000 or less low molecular 
weight body is not contained substantially (claim 9), The cleaning sheet according to claim 9, 
wherein a degree of dispersion (weight average molecular weight/number average molecular 
weight) of a molecular weight of pressure-sensitive adhesive polymer is ten or less (claim 10), a 
claim, wherein reprecipitation processing according [ pressure-sensitive adhesive polymer ] to a 
poor solvent is performed — a cleaning sheet (claim 1 1 ) of a statement, etc. take eight to 1 0 
either. 
[0008] 

[Embodiment of the Invention]The cleaning layer in the cleaning sheet of the first this invention, 
It is required for the below-mentioned gel fraction to be not less than 90%, for 500 ppm or less 
of gel fractions of a cleaning layer to be [ for the amount of volatile gas from a cleaning sheet ] 
not less than 95% more preferably under 100 **, and for the amount of volatile gas from a 
cleaning sheet to be 300 ppm or less. If this amount of volatile gas is the value measured using 
gas chromatography/mass analysis (GC/MS) like the below-mentioned example and this amount 
of volatile gas is larger than 500 ppm, It is not desirable, in order to pollute the inside of a device 
with degasifying or to reduce the degree of vacuum in a device, when it actually conveys to a 
processing unit. 

[0009]The material used as this cleaning layer will not be limited especially if the above- 
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mentioned gel fraction and the amount of volatile gas are within the limits of a specific value, but 
it is preferred to use pressure-sensitive adhesive polymer as the main ingredients. Although it is 
usable in each various publicly known polymer as this pressure-sensitive adhesive polymer, the 
acrylic polymer which made the main monomer especially acrylic acid alkyl ester and/or 
methacrylic acid alkyl ester (meta) is used preferably. This acrylic polymer Acrylic acid alkyl 
ester (meta) and/or methacrylic acid alkyl ester, Acrylic acid, methacrylic acid, and a carbon 
number usually That is, ester with 12 or less alcohols. (For example, acrylic acid n-butyl, 2- 
ethylhexyl acrylate, etc.) are made into a main monomer, this — necessity — a carboxyl group 
thru/or a hydroxyl group content monomer (for example, acrylic acid.) The refining nature 
monomer of methacrylic acid, hydroxyethyl acrylate, etc. and others. It can obtain using (for 
example, vinyl acetate, vinyl propionate, styrene, acrylonitrile, acrylamide, glycidyl acrylate, etc.) 
by making it polymerize by methods, such as solution polymerization, an emulsion polymerization, 
suspension polymerization, and mass polymerization, with these monomer conventional methods. 
[0010]Generally the pressure-sensitive adhesive polymer compounded by such a method has the 
wide distribution width of a molecular weight, it has become a mixture to millions of things from 
1000 or less molecular weight number oligomer, and 1000 or less molecular weight number 
oligomer is contained several percent - about 10%. Since the low molecular weight constituent in 
these polymer can hardly expect polymers-ization by grant of light or thermal energy by itself, it 
may have an adverse effect on the binder characteristic. In the drying process after coating 
when blending a polyfunctional compound beforehand and providing a cleaning layer on a base 
material to such pressure-sensitive adhesive polymer in this invention that is, or a subsequent 
heating process, Make it react to the above-mentioned polyfunctional compound, and the 
carboxyl group of a pressure-sensitive adhesive polymer molecule and a hydroxyl group, carry 
out crosslinking treatment, make it fully participate in the above-mentioned crosslinking reaction 
also about the low molecular weight body contained especially in the above-mentioned polymer, 
achieve the polymers-ization, and by things. A gel fraction can be designed become not less than 
90%. Although carrying out crosslinking treatment of the adhesives layer with a polyfunctional 
compound itself is performed until now, This crosslinking treatment is not a thing aiming at 
polymers-izing the low molecular weight body contained in pressure-sensitive adhesive polymer 
like this invention only for the purpose of raising the cohesive force of adhesives, Therefore, a 
gel fraction is to about at most 85%, and generating of degasifying of low molecular weight body 
origin was not able to be suppressed in a gel fraction of this level. 

[0011]In order to mention a polyfunctional epoxy compound, a polyisocyanate compound, an 
aziridine compound, etc. and to attain sufficient crosslinking reaction as a polyfunctional 
compound used in the first this invention, it is also preferred to use two or more kinds together. 
Although the amount of these polyfunctional compounds used is suitably determined that the gel 
fraction of a cleaning layer will be not less than 90%, it is usually good [ the amount ] per 
pressure-sensitive adhesive polymer 100 weight section to make it become two to 10 weight 
section preferably 0.1 to 30 weight section. 

[001 2]A low molecular weight body is not contained substantially, and the cleaning layer of the 
cleaning sheet of the second this invention requires that the amount of volatile gas from a 
cleaning sheet is 500 ppm or less under 100 **, and that the amount of volatile gas should be 
300 ppm or less more preferably. If this amount of volatile gas is the value measured using gas 
chromatography/mass analysis (GC/MS) like the below-mentioned example and this amount of 
volatile gas is larger than 500 ppm, It is not desirable, in order to pollute the inside of a device 
with degasifying or to reduce the degree of vacuum in a device, when it actually conveys to a 
processing unit. 

[001 3]A low molecular weight body is not substantially contained in itself, and the material used 
as this cleaning layer will not be limited especially if the amount of volatile gas is within the limits 
of a specific value, but it is preferred to use pressure-sensitive adhesive polymer as the main 
ingredients. In this case, it is desirable not to contain substantially a with a molecular weight of 
10000 or less low molecular weight body in this pressure-sensitive adhesive polymer still more 
preferably as for 5000 or less molecular weight. Polymer with narrow molecular weight 
distribution whose degree of dispersion (weight average molecular weight/number average 
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molecular weight) of the molecular weight of this pressure-sensitive adhesive polymer is five (up 
to usual [ 2 ]) or less still more preferably eight or less preferably ten or less is desirable. As for 
the weight average molecular weight, it is preferred that the range of 500,000-5 million and a 
number average molecular weight are usually in the range of 300,000-3 million. The degree of 
dispersion of these average molecular weights and a molecular weight is a value of the 
polystyrene conversion by the GPC (gel permeation chromatography) method. The with a 
molecular weight [ in polymer ] of 5000 or less low molecular weight body can detect the 
existence by the molecular weight distribution curve. 

[001 4] Although it is usable in each various publicly known polymer as this pressure-sensitive 
adhesive polymer, the acrylic polymer which made the main monomer especially acrylic acid alkyl 
ester and/or methacrylic acid alkyl ester (meta) is used preferably. This acrylic polymer Acrylic 
acid alkyl ester (meta) and/or methacrylic acid alkyl ester, Acrylic acid, methacrylic acid, and a 
carbon number usually That is, ester with 12 or less alcohols. (For example, acrylic acid n-butyl, 
2-ethylhexyl acrylate, etc.) are made into a main monomer, this — necessity — a carboxyl group 
thru/or a hydroxyl group content monomer (for example, acrylic acid.) The refining nature 
monomer of methacrylic acid, hydroxyethyl acrylate, etc. and others. It can obtain using (for 
example, vinyl acetate, vinyl propionate, styrene, acrylonitrile, acrylamide, glycidyl acrylate, etc.) 
by making it polymerize by methods, such as solution polymerization, an emulsion polymerization, 
suspension polymerization, and mass polymerization, with these monomer conventional methods. 
[0015]Generally the pressure-sensitive adhesive polymer compounded by such a method has the 
wide distribution width of a molecular weight, it has become a mixture to millions of things from 
1000 or less molecular weight number oligomer, and 1000 or less molecular weight number 
oligomer is contained several percent - about 10%. Since the low molecular weight constituent in 
these polymer can hardly expect polymers-ization by grant of light or thermal energy by itself, it 
may have an adverse effect on the binder characteristic. 

[0016]Therefore, although the pressure-sensitive adhesive polymer used in the second this 
invention is obtained by reducing a low molecular weight body using a publicly known method 
from said pressure-sensitive adhesive polymer, As for 5000 or less molecular weight, by 
performing reprecipitation processing especially by the following poor solvents, that in which 
10000 or less low molecular weight body was made not to be contained substantially preferably 
is used suitably. This reprecipitation processing, for example in the case of acrylic polymer, a 
solvent with the solubility of this polymer small as a poor solvent — general — methanol. After 
dissolving the above-mentioned polymer in this using aliphatic hydrocarbons, such as alcohols 
solvents, such as ethanol and isopropyl alcohol, hexane, petroleum ether, it is a disposal method 
which neglects it under a room temperature or low temperature, makes the above-mentioned 
polymer reprecipitate, and carries out dry recovery of this precipitate polymer. This low 
molecular weight body can also be reduced, not only reprecipitation processing such but the 
method publicly known in addition to this, for example, method of removing a low molecular 
weight body using a demarcation membrane, etc., etc. 

[0017]The adhesives layer in which the hardened type adhesives layer which contains in 
intramolecular further the polymerization nature unsaturated compound which has one or more 
unsaturated double bonds, and a polymerization initiator was hardened by activity energy 
sources, such as ultraviolet rays and heat, can also be used for the cleaning layer in the above- 
mentioned first and the second this invention. By using this hardened adhesive layer, since a 
cleaning layer does not paste up strongly with a cleaning part at the time of conveyance and it 
can convey more certainly, it is desirable. 

[0018]As a polymerization nature unsaturated compound, it is nonvolatile and it is good here that 
weight average molecular weight is 10000 or less low molecular weight body, and it is preferred 
to have 5000 or less molecular weight so that three-dimensional reticulated-ization of the 
cleaning layer at the time of hardening may be made especially efficiently. As an example of such 
a polymerization nature unsaturated compound, For example, phenoxypolyethylene-glycol (meta) 
acrylate, epsilon-caprolactone (meta) acrylate, poly ethylene glycol di(metha)acrylate, Poly 
propyleneglycol di(meth) acrylate, TORIMECHI roll pro pantry (meta) acrylate, Dipentaerythritol 
hexa (meta) acrylate, urethane (meta) acrylate, epoxy (meta) acrylate, oligoesters (meta) 
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acrylate, etc. are mentioned, and one sort or two sorts or more are used out of these. 
[0019]The polymerization initiator added by the cleaning layer, Especially when it is not limited, a 
publicly known thing can be used, for example, it uses heat for an activity energy source, When 
using thermal polymerization initiators, such as benzoyl peroxide and azobisisobutyronitrile, and 
light, Benzoyl, benzoin ethyl ether, SHIBENJIRU, isopropyl benzoin ether, Benzophenone, a 
MIHIRAZUKETON chloro thioxan ton, a dodecyl thioxan ton, Photopolymerization initiators, such 
as a dimethyl thioxan ton, acetophenone diethyl ketal, benzyl dimethyl ketal, alpha-hydroxycyclo 
HIKISHIRU phenyl ketone, 2-hydroxymethylphenylpropane, and a 2,2-dimethoxy- 2- 
phenylacetophenone, are mentioned. 

[0020]Although the thickness in particular of a cleaning layer is not limited, it is usually about 5- 
1 00 micrometers. 

[0021] Although not limited especially as a base material in case this cleaning layer is provided in 
a base material (claim 2 or 6), For example, plastic films, such as polyethylene, polypropylene, 
polyethylene terephthalate, an acetyl cellulose, polycarbonate, polyamide, polyimide, and a 
polycarbodiimide, etc. are mentioned. As for the thickness, about 10-100 micrometers is usually 
preferred. When especially a cleaning layer is a photo-curing type adhesives layer, selection use 
of the plastic film which penetrates lights, such as ultraviolet rays, is carried out. 
[0022]further, a cleaning layer is provided in one side of a base material, on the other hand, this 
invention is boiled, and the cleaning sheet (claim 3 or 7) in which it comes to provide the usual 
adhesive layer also provides it. As long as this usual adhesive layer fills an adhering function, 
that construction material in particular is not limited, but can use the usual binders (for example, 
acrylic, a rubber system, etc.). By having this composition, a cleaning sheet can be stuck on 
conveyance members, such as a various base and other tape sheets, by the usual adhesive 
layer, it can convey in a device as a conveyance member with a cleaning function, a part to be 
washed can be made to be able to contact, and it can clean. In order to reuse conveyance 
members, such as the above-mentioned substrate, when removing a substrate from this 
adhesive layer after cleaning, Especially if the adhesive power of this usual adhesive layer is a 
range which can carry out re peeling off, will not be limited, but this adhesive power, a silicon 
wafer (mirror surface) is received — tearing off 1 80 degrees — adhesive power - — 0.20-0.98 — 
without exfoliating during conveyance especially, N/10 mm, if it is about 0.40-0.98N/10mm, since 
re peeling off can be easily carried out after cleaning, it is desirable. 

[0023]Although not limited especially as a conveyance member on which a cleaning sheet is 
stuck, substrates for flat-panel displays, such as a semiconductor wafer, LCD, and PDP, other 
substrates, such as a compact disk and an MR head, etc. are mentioned, for example. 
[0024] 

[Example]Hereafter, although this invention is explained based on an example, this invention is 
not limited to these. Hereafter, as for it being with a part, Mw shall mean weight average 
molecular weight, Mn shall mean a number average molecular weight, and Mw/Mn shall mean the 
degree of dispersion of the molecular weight of polymer for a weight section, respectively. 
30 copies of example 1 acrylic-acid-2-ethylhexyl, 70 copies of methyl acrylate, And the 27-% of 
the weight toluene solution 100g of the acrylic polymer A (2,800,000, and the weight average 
molecular weight/number average molecular weight of weight average molecular weight are 22) 
obtained from the monomer mixed liquor which consists of ten copies of acrylic acid is received, 
3 g was mixed for the polyisocyanate compound (the product made from a Japanese 
polyurethane industry: trade name : coronate L), 3 g was uniformly mixed for the poly epoxy 
compound (the Mitsubishi Gas Chemical make, a trade name: Thet Ladd C), and the binder 
solution A was adjusted. Next, 75 copies of acrylic acid-2-ethylhexyl, 20 copies of methyl 
acrylate, and the acrylic polymer B(weight average molecular weight 700,000) 100g obtained from 
the monomer mixed liquor which consists of five copies of acrylic acid are received, 
Polyethylene-glycols 200 dimethacrylate (the product made from the Aranaka village chemicals: 
trade name : NK ester 4G) 50 g, 50 g was mixed for urethane acrylate (trade name: product made 
from the Aranaka village chemicals : U-N-01), 3 g was uniformly mixed for the polyisocyanate 
compound (the product made from a Japanese polyurethane industry: trade name : coronate L), 
and the binder solution was adjusted. 
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[0025]It applied so that the thickness after drying this binder solution on one side of the base 
film made from polyester (250 mm in width and 25 micrometers in thickness) might be set to 10 
micrometers, and the usual adhesive layer was provided, and the 38-micrometer-thick polyester 
system release film was stuck on that surface. Next, the aforementioned binder solution A was 
applied to another base film side so that the thickness after desiccation might be set to 40 
micrometers, the adhesive layer as a cleaning layer was provided, the same release film as the 
surface was stuck, and the cleaning sheet A was produced. 

[0026]The gel fraction of the cleaning layer of this cleaning sheet A was measured by the 
following methods. First, after putting 1 5.0 g of adhesive layers as a cleaning layer in 500 ml of 
ethyl acetate and stirring at 60 ** for 10 hours, insoluble matter was filtered with the filter. 
Reduced pressure drying (ImmHg, 1 hour) was further carried out after condensing a filtrate by 
the rotating evaporator, and ethyl acetate was removed thoroughly. It was 0.3g when the weight 
of this concentrate was measured. Therefore, since the binder weight filtered with the filter was 
1 3.5g, the gel fraction was computed with 90%. 

[0027] Peel-off and heating generating gas volume analysis under 100 ** were conducted for the 
release film by the side of the cleaning layer of this cleaning sheet A using gas 
chromatography/mass analysis (GC/MS). Measurement heats a cleaning sheet for 10 minutes 
under 100 ** with a PAJIANDO trap head space sampler (the product made from a Japanese 
analysis industry: JHS-100A), The cold trap of all the emitted heating gas was carried out, and it 
carried out using the gas chromatograph (the product made from HEWLETT PACKARD: 
H.P.6890)/mass spectrometer (JEOL make: JMS-AMII150) about this trap component. A 
reference solution (n-Deccan) is poured into a purge and head space sampler about the standard 
measurement for a fixed quantity, Heating conditions were made into 200 **x 10 minutes, and 
were measured, and it computed by n-Deccan conversion using the peak area detected in the 
total ion chromatograph (m/z^lOHiM). As a result, the volatile gas yield of the cleaning sheet A 
was 381 ppm. (Refer to Table 1) 

[0028]The release film by the side of the usual adhesive layer of this cleaning sheet was stuck 
on the rear face (mirror surface) of peel-off and an 8-inch silicon wafer with the hand roller, and 
the cleaning wafer A for conveyance with a cleaning function was produced. 
[0029]On the other hand, when the foreign matter of 0.2 micrometers or more of the mirror 
surface of four new 8-inch silicon wafers was measured with the laser type foreign matter 
measuring device, six pieces and the 4th sheet of 1 1 pieces and the 2nd sheet were 12 pieces 
1 3 pieces and the 3rd sheet the 1 st sheet. After it has a separate electrostatic adsorption 
mechanism for these wafers, and the degree of vacuum in a device turns a mirror surface to the 

bottom and conveys it to the dry etching system which is 10~ 7 Torr, When the foreign matter of 
0.2 micrometers or more of the mirror surface was measured with the laser type foreign matter 
measuring device, they were 25343 pieces, 30230 pieces, 29541 pieces, and 28994 pieces in the 
area of 8-inch wafer size, respectively. Subsequently, when conveyed to the dry etching system 
with the wafer stage where peel-off and the 25343 above-mentioned foreign matters had 
adhered the release film by the side of the cleaning layer of the cleaning wafer A for conveyance 
obtained above, it has conveyed convenient. After that, a foreign matter of 0.2 micrometers or 
more turned the mirror surface to the bottom, conveyed the new 8-inch silicon wafer which had 
got 1 1 pieces, and measured a foreign matter of 0.2 micrometers or more with the laser type 
foreign matter measuring device. This processing was carried out 5 times and that result was 
shown in Table 2. 

[0030]As opposed to the acrylic polymer A100g same as an example 2 binder solution as 
Example 1 , Polyfunctional urethane acrylate (trade name: Japanese synthetic chemistry company 
make : UV 1700B) 150 g, A polyisocyanate compound (the product made from a Japanese 
polyurethane industry: trade name : coronate L) 3 g, 1 0 g was uniformly mixed [ the poly epoxy 
compound (Mitsubishi Gas Chemical make: trade name : Thet Ladd C) ] for benzyl dimethyl ketal 
(made in Tiba Speciality Chemicals: trade name : IRGACURE 651) as 3 g and a 
photopolymerization initiator, and the ultraviolet curing type binder solution B was adjusted. 
Except having used the above-mentioned ultraviolet curing type binder solution B, to the 
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cleaning sheet obtained by the same method as Example 1, the addition light volume 1000 

mJ/cm 2 exposure of ultraviolet rays with a center wavelength of 365 nm was done, and the 
cleaning sheet B of this invention was obtained. Except having carried out the addition light 

volume 1000 mJ/cm 2 exposure of the ultraviolet rays with a center wavelength of 365 nm, and 
having used the gel fraction about this cleaning layer, when measured like Example 1, it was 99%. 
The volatile gas yield which measured the release film by the side of the cleaning layer of this 
cleaning sheet B like peel-off and Example 1 was 212 ppm. (Refer to Table 1) 
[0031]The release film by the side of the usual adhesive layer of this cleaning sheet B was stuck 
on the rear face (mirror surface) of peel-off and an 8Hnch silicon wafer with the hand roller, and 
the cleaning wafer B for conveyance with a cleaning function was produced. 
[0032]Above the release film by the side of the cleaning layer of the obtained cleaning wafer B 
for conveyance Subsequently, peel-off, When conveyed in the dry etching system with the wafer 
stage where the 30230 above-mentioned foreign matters had adhered, the degree of vacuum in a 
device is maintaining 10~ 7 Torr, and has conveyed it satisfactorily. After that, a foreign matter of 
0.2 micrometers or more turned the mirror surface to the bottom, conveyed the new 8-inch 
silicon wafer which had got 13 pieces, and measured a foreign matter of 0.2 micrometers or more 
with the laser type foreign matter measuring device. This processing was carried out 5 times and 
that result was shown in Table 2. 

[0033]As opposed to the acrylic polymer A100g same as a binder solution for comparative 
example 1 cleaning layers as Example 1, The cleaning sheet C and the cleaning wafer C for 
conveyance with a cleaning function were produced like Example 1 except having used the 
binder solution C which mixed 3 g uniformly and adjusted the polyisocyanate compound (the 
product made from a Japanese polyurethane industry: trade name : coronate L). The volatile gas 
yield of the cleaning sheet C of the gel fraction measured like Example 1 about this cleaning 
layer was 1417 ppm 85%. (Refer to Table 1) 

[0034]The place conveyed in the dry etching system with the wafer stage where 29541 foreign 
matters had adhered this cleaning wafer C for conveyance like Example 1, The degree of vacuum 
in a device stopped the cleaning after the 2nd sheet which will not fall from 10~ 7 Torr to 10~ 1 Torr 
by the 1 st sheet. 

[0035]As opposed to the acrylic polymer A100g same as a binder solution for comparative 
example 2 cleaning layers as Example 1, Polyfunctional urethane acrylate (trade name: Japanese 
synthetic chemistry company make : UV 1 700B) 1 50 g, A polyisocyanate compound (the product 
made from a Japanese polyurethane industry: trade name : coronate L) 3 g, And except having 
used the ultraviolet curing type binder solution D which mixed 10 g uniformly and adjusted benzyl 
dimethyl ketal (made in Tiba Speciality Chemicals: trade name : IRGACURE 651) as a 
photopolymerization initiator, The cleaning sheet D and the cleaning wafer D for conveyance with 
a cleaning function were produced like Example 2. The volatile gas yield of the cleaning sheet D 
of the gel fraction measured like Example 2 about this cleaning layer was 947 ppm 88%. (Refer to 
Table 1) 

[0036]The place conveyed in the dry etching system with the wafer stage where 28994 foreign 
matters had adhered this cleaning wafer D for conveyance like Example 1, The degree of vacuum 

in a device stopped the cleaning after the 2nd sheet which will not fall from 10" 7 Torr to 10~ 1 Torr 
by the 1 st sheet. 
[0037] 
[Table 1] 
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[0038] 
[Table 2] 
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[0039]It mixed with 70 kg of methanol, and the 27-% of the weight toluene solution 1000g of the 
acrylic polymer A (2,800,000, and the weight average molecular weight/number average 
molecular weight of weight average molecular weight are 22) obtained like example 3 Example 1 
was stirred at the room temperature for 15 minutes. After neglecting it for 15 minutes after a 
stirring stop, 1 90 g (70% of yield) of candy-like white polymer was obtained by taking out a 
sediment and drying a solvent (it is henceforth called the acrylic polymer E). In this way, when 
the molecular weight of the polymer E after the acquired reprecipitation was analyzed in GPC, 
the molecular weights by polystyrene conversion were Mw=3,800,000 and Mw/Mn=3.0. From a 
molecular weight distribution curve to Mw = 50,000 or less ingredient was not detected at all. To 
this acrylic polymer E100g, 3 g was uniformly mixed for the polyisocyanate compound (the 
product made from a Japanese polyurethane industry: trade name : coronate L), and the binder 
solution E was adjusted. 

[0040]Next, the cleaning sheet E and the cleaning wafer E for conveyance with a cleaning 
function were produced like Example 1 except having used said binder solution E as a cleaning 
layer. The volatile gas yield measured like Example 1 about this cleaning sheet E was 258 ppm. 
(Refer to Table 3) 

[0041]On the other hand, when the foreign matter of 0.2 micrometers or more of the mirror 
surface of four new 8-inch silicon wafers was measured with the laser type foreign matter 
measuring device, eight pieces and the 4th sheet of 13 pieces and the 2nd sheet were 1 1 pieces 
six pieces and the 3rd sheet the 1 st sheet. After it has a separate electrostatic adsorption 
mechanism for these wafers, and the degree of vacuum in a device turns a mirror surface to the 

bottom and conveys it to the dry etching system which is 10~ 7 Torr, When the foreign matter of 
0.2 micrometers or more of the mirror surface was measured with the laser type foreign matter 
measuring device, they were 33310 pieces, 26548 pieces, 27885 pieces, and 26958 pieces in the 
area of 8-inch wafer size, respectively. Above the release film by the side of the cleaning layer 
of the obtained cleaning wafer E for conveyance Subsequently, peel-off, When conveyed to the 
dry etching system with the wafer stage where the 33310 above-mentioned foreign matters had 

adhered, the degree of vacuum in a device is maintaining 10~ 7 Torr, and has conveyed it 
satisfactorily. After that, a foreign matter of 0.2 micrometers or more turned the mirror surface 
to the bottom, conveyed the new 8-inch silicon wafer which had got 13 pieces, and measured a 
foreign matter of 0.2 micrometers or more with the laser type foreign matter measuring device. 
This processing was carried out 5 times and that result was shown in Table 4. 
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[0042]As opposed to the acrylic polymer E100g same as an example 4 binder solution as 
Example 3, Polyfunctional urethane acrylate (trade name: Japanese synthetic chemistry company 
make : UV 1700B) 150 g, A polyisocyanate compound (the product made from a Japanese 
polyurethane industry: trade name : coronate L) 3 g, And 10 g was uniformly mixed for benzyl 
dimethyl ketal (made in Tiba Speciality Chemicals: trade name : IRGACURE 651) as a 
photopolymerization initiator, and the ultraviolet curing type binder solution F was adjusted. 
Except having used the above-mentioned ultraviolet curing type binder solution F as an object 
for cleaning layers, to the cleaning sheet obtained by the same method as Example 3, the 
addition light volume 1000 mJ/cm 2 exposure of ultraviolet rays with a center wavelength of 365 
nm was done, and the cleaning sheet F of this invention was obtained. The volatile gas yield 
which measured the release film by the side of this cleaning layer like peel-off and Example 1 
was 184 ppm. (Refer to Table 3) 

[0043]The release film by the side of the usual adhesive layer of this cleaning sheet was stuck 
on the rear face (mirror surface) of peel-off and an 8-inch silicon wafer with the hand roller, and 
the cleaning wafer F for conveyance with a cleaning function was produced. 
[0044]Above the release film by the side of the cleaning layer of the obtained cleaning wafer F 
for conveyance Subsequently, peel-off, When conveyed in the dry etching system with the wafer 
stage where the 26548 above-mentioned foreign matters had adhered, the degree of vacuum in a 
device is maintaining 10"" 7 Torr, and has conveyed it satisfactorily. After that, a foreign matter of 
0.2 micrometers or more turned the mirror surface to the bottom, conveyed the new 8-inch 
silicon wafer which had got six pieces, and measured a foreign matter of 0.2 micrometers or 
more with the laser type foreign matter measuring device. This processing was carried out 5 
times and that result was shown in Table 4. 

[0045]As a binder solution for comparative example 3 cleaning layers, the cleaning sheet G and 
the cleaning wafer G for conveyance with a cleaning function were produced like Example 3 
except having used the acrylic polymer A instead of the acrylic polymer E of Example 3. The 
volatile gas yield measured like Example 1 about this cleaning sheet G was 1353 ppm. (Refer to 
Table 3) 

[0046]The place conveyed in the dry etching system with the wafer stage where 27885 foreign 
matters had adhered this cleaning wafer G for conveyance like Example 3, The degree of vacuum 
in a device stopped the cleaning after the 2nd sheet which will not fall from 10"~ 7 Torr to 10~ 1 Torr 
by the 1st sheet. 

[0047]As a binder solution for comparative example 4 cleaning layers, the cleaning sheet H and 
the cleaning wafer H for conveyance with a cleaning function were produced like Example 4 
except having used the acrylic polymer A instead of the acrylic polymer E of Example 4. The 
volatile gas yield measured like Example 1 about this cleaning sheet H was 866 ppm. (Refer to 
Table 3) 

[0048]The place conveyed in the dry etching system with the wafer stage where 26958 foreign 
matters had adhered this cleaning wafer H for conveyance like Example 4, The degree of vacuum 
in a device stopped the cleaning after the 2nd sheet which will not fall from 10" 7 Torr to lO^Torr 
by the 1st sheet. 
[0049] 
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[0050] 
[Table 4] 
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[0051] 

[Effect of the Invention]According to the cleaning sheet of this invention, the foreign matter 
which has adhered in a device can be removed simple and certainly as mentioned above, without 
worsening the environment of a substrate processing device at the time of conveyance. 



[Translation done.] 



http://www4.ipdl.inpit.gojp/cgi-bin/tran_web_cgi_eije?atw_u=http%3A%2F%2Fwww4.i... 2009/08/26 



